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ABSTRACT 



A surgically implantable access port device is disclosed. The 
device includes a housing, a self-sealing septum, and a cup. 
The housing includes an internal bore leading to an upper 
opening, and the bore is denned by a cylindrical side wall 
having an inwardly protruding ledge located beneath the 
upper opening. The self-sealing septum is received in the 
bore at a location closing the upper opening and bearing 
against the ledge. The cup is received in the bore, and 
cooperates in a fixed association with the side wall of the 
bore to compress the septum against the ledge. The cup 
cooperates with the septum in defining a liquid retaining 
chamber. The device further includes a conduit connected to 
the cup and leading from the chamber to the exterior of the 
housing. liquid may be injected into or removed from the 
chamber by penetration of the septum and passage through 
the conduit 

4 Claims, 3 Drawing Sheets 
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ACCESS PORT DEVICE AND METHOD OF 
MANUFACTURE 

BACKGROUND 

1. Technical Field 

The present disclosure relates to implantable biocompat- 
ible access port devices used in the delivery of medicines, 
treatments, or any other fluids into a body and/or the 
withdrawal of fluids from a body. 

2. Description of Related Art 

Access port devices are surgically implanted under the 
skin and typically include appropriately shaped housings 
having internal chambers accessible via self- sealing septa. A 
passage in the housing communicates with the internal 
chamber and is connected by means of a catheter or the like 
to a blood vessel or other infusion site. Hypodermic needles 
penetrate the skin and septum to deliver medications into the 
internal chamber for delivery via the catheter to a selected 
body site. Alternatively, hypodermic needles may be 
employed to remove body fluids received into the internal 
chamber via the catheter. 

It is preferable to construct access port devices from 
lightweight thermoplastic materials such as polyethersul- 
fone. Certain thermoplastic materials, however, are chemi- 
cally incompatible with many fluids or chemicals which may 
be included in medications (e.g., acetaldehyde, aniline, 
benzaldehyde, chlorobenzene, chloroform, phenol, pyridine 
and toluene). It is therefore desirable to employ an inner cup 
shaped element of a medication compatible material such as 
metal, glass or ceramic Isolation of the fluid medication 
from the thermoplastic housing is achieved by maintaining 
a tight sealing engagement between the self-sealing pen- 
etrable septum and the cup shaped element 

Present techniques far assembling such mulucomponent 
access port devices typically involve bonding or fastening 
together a multicomponent housing assembly that sand- 
wiches the cup element and the septum. For example, as 
discussed in U.S. Pat. Nos. 5,213,574 and 5318,545, the 
disclosures of which are hereby incorporated by reference, 
a conventional multicomponent access port device incorpo- 
rating an inner cup shaped element typically includes a 
thermoplastic housing formed of two housing components 
that sandwich a septum and a cup shaped element 

It is desirable that the access port device have as small an 
overall height as possible yet define an internal chamber 
within the cup having as large a depth as possible. Access 
port devices having lower overall heights are desired for use 
with smaller patients such as children, and provide increased 
comfort to most patients. Since the outlet openings on many 
types of needles are along the side walls thereof and are set 
back from the tip, the internal chamber must be of a 
sufficient depth to permit the side opening of larger needles 
(which may be required in certain applications) to be fully 
inserted into the internal chamber. If the side opening of the 
needle does not enter the chamber and instead remains 
within the septum, then fluid introduction into the chamber 
may be impeded or blocked entirely. 

A principal objective of the present disclosure is to 
provide an access port device having an increased ratio of 
internal chamber depth to overall height such that the depth 
of the chamber may be optimized with respect to the overall 
height 

Companion objectives include either reducing the overall 
height of the device without decreasing the depth of the 
internal chamber, or alternatively maximising the depth of 
the internal chamber without increasing the overall height of 
the device. 
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SUMMARY 

The surgically implantable access port device disclosed 
herein includes a housing, a self-sealing septum, and a cup. 
The housing includes an internal bore leading to an upper 

5 opening, and the bore is defined by a cylindrical side wall 
having an inwardly protruding ledge located beneath the 
upper opening. The self-sealing septum is received in the 
bore at a location closing the upper opening and bearing 
against the ledge. The cup is received in the bore, and 

10 cooperates in a fixed association with the side wall of the 
bore to compress the septum against the ledge. The cup 
cooperates with the septum in defining a liquid retaining 
chamber.The device further includes a conduit connected to 
the cup and leading from the chamber to the exterior of the 

15 housing. Liquid may be injected into or removed from the 
chamber by penetration of the septum and passage through 
the conduit. 

In one embodiment, the cup is fixed to the cylindrical side 
^ wall of the housing by including radially outwardly project- 
ing teeth integral with the cup that engage the cylindrical 
side wall. In another embodiment, the cup is fixed to the 
cylindrical side wall by including an oversized band or ring 
on the outer wall of the cup that engages the cylindrical side 
23 wall of the housing and is preferably thereafter welded to the 
housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following description of preferred embodiments will 
30 be further understood with reference to the accompanying 
drawings in which: 

FIG. 1 is an exploded isometric view of an access port 
device in accordance with one embodiment of the disclo- 
sure; 

35 FIG. 2 is a partial sectional view of the assembled access 

port device shown in FIG. 1; 

FIG. 3 is a partial sectional view similar to that shown in 

FIG. 2 of an assembled access port device in accordance 

with another embodiment of the invention; 
40 FIG. 4 is an exploded sectional view of the access port 

device shown in FIG. 3; 
FIG. 5 is a side elevational view of the access port cup 

shown in FIG. 4; 
4S FIG. 6 is a top plan view of the access port cup shown in 

FIG. 5 with the cup ring thereof shown in an exploded view 

in phantom; and 
FIG. 7 is an exploded isometric view of an access port 

device in accordance with a second embodiment of the 
so disclosure. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

As shown in FIGS. 1 and 2, an access port device 10 in 
55 accordance with a first embodiment of the disclosure 
includes a unitary housing 12 formed of a biocompatible 
material such as polyethersulfone or any other suitable 
plastic, a septum 14 formed of a suitable self -sealing pen- 
etrable material such as silicone rubber, and a cup 16. The 
6o cup 16 may be formed in whole or in part of various 
non-reactive materials such as metals (e.g., titanium and 
stainless steel), glass or ceramics (e.g., alumina ceramics 
(AljOj) or zirconia ceramics (Y 2 0 3 - yttria-partially stabi- 
lized zirconia as sold by Coots Ceramics Company in 
6s Golden, Colo.). 

The housing 12 includes an internal bore 18 extending 
between a top opening 20 and a bottom opening 22, as well 
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as an internal ledge 24 within the bore 18 near the top 
opening 20. The septum 14 is sized to fit through the bottom 
opening 22 and be received within the bore 18 against the 
ledge 24 as shown in FIG. 2. The cup 16 is formed with 
radially outwardly projecting teeth or circular barbs 26. 
Alternatively or in addition, the outside surface of cup 16 
may be knurled or otherwise texturized. A cup having a 
knurled surface 70 is shown by FIG. 7, where identical 
reference numerals designate similar structure as the access 
port device 10 shown by FIG. 1. The barbs 26 may be 
formed integral with the cup. The outer diameter of the barbs 
26 is larger than the inner diameter of the bore 18. An outlet 
tube 28 of a non-reactive material, preferably similar to that 
of the cup 16, is attached at 29. 

During assembly, the septum 14 and cup 16 are intro- 
duced into the housing 12 through the bottom opening 22. 
Since the outer diameter of the cup barbs 26 exceeds the 
inner diameter of the bore 18, the cup 16 must be pressed 
into the housing 12. As the cup 16 is pressed into the housing 
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38 of the septum 14 is exposed through the top opening 20 
of the housing 12, and fluid medications may be injected via 
a hypodermic needle through the skin and septum 14 into the 
chamber 34. The septum 14 automatically reseals itself after 
having been penetrated by the needle, and the chamber 34 
serves as a conduit permitting fluid medications to be 
introduced into the patient's body via the outlet tube 28. The 
access port device also may be used to similarly withdraw 
body fluids (e.g., blood) from the patient's body. 

As shown in FIGS. 3 and 4, another embodiment includes 
an access port 40 having a unitary plastic housing 42, a 
self-sealing penetrable septum 44 and a multi-component 
cup unit 46. The cup unit 46 and septum 44 arc similarly 
received within a bore 48 within the housing 42 to compress 
the septum 44 against a ledge 50 and define a fluid right inner 
chamber 52. 

As shown in FIGS. 5 and 6 the multi-component cup unit 
46 includes a metallic or ceramic cup shaped element 54 and 



~ --j .^ij ^rn. a plastic cup ring 56 that is formed of two ring halves 56a, 

12, it compresses me septum ^against pledge 24 The ^ * together encircle the cup element 54. Tne outer 

^i^i"^ diameterofLc^^ 



thus act to secure the cup 16 to the housing 12. The neck of 
the outlet tube 28 is received within a U-shaped notch 30 in 
the housing 12. 

The interference fit between the inner bare 18 of the 
housing 12 and the barbs 26 of the cup 16 may be achieved 
in numerous ways. For example, the cup 16 may be 
mechanically or hydraulically pressed into the housing until 
it contacts and compresses the septum to create a fluid tight 
enclosure for liquid received in the chamber 34 Due to the 
interference fit between the non-plastic barbs 26 and the 
plastic housing 12, the plastic will flow around and surround 
the barbs 26. During assembly, the cup 16 may be subjected 
to vibration at ultrasonic frequencies either during and/or 
following mechanical compression. The vibration causes the 
plastic material at the cup interface to become molten and 
more quickly and more completely flow around the barbs 26 
to mechanically lock the compressed components together. 
Alternatively, the plastic housing may be molded around the 
cup. In all cases, the housing 12 and cup 16 are firmly held 
together following assembly so as to maintain compression 
of the septum 14 between the cup 16 and the inner housing 
ledge 24, thereby providing a tightly sealed inner chamber 

I The inner chamber 34 is defined in part by the inner 
[ surface 36 of the septum 14 as shown in FIG. 2. Although 
the inner surface 36 may become curved when the septum 
and cup are compressed together as shown, the depth **d" as 
depicted in FIG. 2 is shown for illustrative purposes to 
generally indicate the average depth of the inner chamber 
34. The depth "d" of the inner chamber 34 may be increased 
without increasing the overall height "h w of the access port 
device since the housing is not required to sandwich the cup 
and septum. Similarly, the height 'h" of the device may be 
decreased without requiring that the depth "d w of the inner 
chamber 34 be decreased. The bottom of the cup 16 is 
preferably flush with the bottom of the housing 12 following 
assembly as shown in FIG. 2. In other embodiments, the 
bottom of the access port device may include a lower 
housing portion that either partially or completely covers the 
bottom of the cup. 

During use, the access port device 10 is surgically 
implanted under a patient's skin and is typically secured to 
fascia underlying the skin by means of sutures threaded 
through peripheral apertures 32. The outlet tube 28 is 
suitably adapted for connection to a catheter or other like 
delivery conduit within the patient' s body. The outer surface 
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of the bore 48 in the housing 42, and the interference fit 
achieved upon pressing the cup unit 46 into the housing 42 
will serve to lock the components together while compress- 
ing the septum 44 against the ledge 50. The cup ring 56 is 
secured from axial movement by being partially received 
within an annular recess 58 in the outer wall of the cup 
element 54 as shown in FIGS. 3-6. 

During a preferred assembly procedure, the septum 44 is 
inserted into the housing 42 and the two components are 
held in a fixed position. The cup ring halves 56a, 56b are 
brought together around the cup shaped element 54 and the 
thus formed cup unit 46 is then inserted into the lower 
opening in the housing 44. The components are mechani- 
cally compressed together while the bottom of the cup 
element 54 is subjected to vibration at ultrasonic frequen- 
cies. The resulting heat generated between the plastic cup 
ring halves 56a, 56b and the plastic housing 42 causes each 
of the plastic materials to melt at their interfaces which 
permanently welds the three plastic components together. 

Prior to assembly, the cup element 54 is attached to an 
outlet tube 60. The cup ring halves 56a, 56b capture opposite 
side portions of (he outlet rube 60 as shown in FIGS. 5 and 
6. The cup ring halves 56 further include portions 64 that fill 
a significant portion of the rectangular opening 66 in the 
housing 42 into which the outlet tube 60 is received. A 
washer element 62 between the cup element 54 and the cup 
ring 56 holds the outlet tube 60 in place. 

Those skilled in the art will appreciate that numerous 
modifications may be made to the above described embodi- 
ments without departing from the spirit and scope of the 
claimed invention. 
What is claimed is: 

1. A surgically implantable device comprising: 
a housing including an internal bore leading to an upper 
opening, said bore being defined by a cylindrical side 
wall having an inwardly protruding ledge located 
beneath said upper opening, said housing being molded 
of a plastic material; 
a self-sealing septum received in said bore at a location 
closing said upper opening and bearing against said 
ledge; 

a cup received in said bore and being in mechanical 
interengagement with said side wall, said cup cooper- 
ating in a fixed association with the side wall of said 
bore to compress and fix said septum against said ledge 
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and to cooperate with said septum in defining a liquid 
retaining chamber, said cup comprises a non-plastic 
material with external means for projecting radially 
outwardly into the side wall of said bore, said external 
means comprising a plurality of teeth for engaging said 5 
cylindrical side wall of said housing; and 
a conduit connected to said cup and leading from said 
chamber to the exterior of said housing, whereupon 
liquid may be caused to flow into or from said chamber 
through said conduit 10 

2. The surgically implantable device of claim 1, wherein 
said plurality of teeth are formed integral with said cup. 

3. A surgically implantable device comprising: 

a housing including an internal bore leading to an upper 
opening, said bore being defined by a cylindrical side 15 
wall having an inwardly protruding ledge located 
beneath said upper opening, said housing being molded 
of a plastic material; 

a self-sealing septum received in said bore at a location ^ 
closing said upper opening and bearing against said 
ledge; 

a cup received in said bore and being in mechanical 
interengagement with said side wall, said cup cooper- 
ating in a fixed association with the side wall of said 25 
bore to compress and fix said septum against said ledge 
and to cooperate with said septum in defining a liquid 
retaining chamber, said cup comprises a non-plastic 
material with external means for projecting radially 
outwardly into the side wall of said bore, said external 30 
means comprising a plurality of non-plastic barb rings 
encircling an outer wall of said cup for engaging said 
cylindrical side wall of said housing; and 
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a conduit connected to said cup and leading from said 
chamber to the exterior of said housing, whereupon 
liquid may be caused to flow into or from said chamber 
through said conduit 
4. A surgically implantable access port device comprising: 
a housing formed of a thermoplastic material and includ- 
ing an internal bore leading to an upper opening, said 
bore being defined by a cylindrical side wall having an 
inwardly protruding ledge located beneath said upper 
opening; 

a non-thermoplastic cup received within said bore, said 
cup including a side wall and an upper portion, and 
defining an internal chamber in fluid communication 
with a conduit extending to the exterior of said bousing; 

a self-sealing septum compressed between said upper 
portion of said cup and said ledge within said housing, 
at least a portion of said septum being exposed through 
said upper opening in said housing and permitting the 
passage of a needle therethrough; and 

securing means associated with said side wall of said bore 
and side wall of said cup, said securing means com- 
prises a plurality of non-thermoplastic barbs on an 
outer circular wall of said cup, said barbs being adapted 
to engage said cylindrical wall of said housing for 
securing at least a portion of said cup side wall with at 
least a portion of said cylindrical side wall of said 
housing for limiting the movement of said cup with 
respect to said housing. 

* * * * * 
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